
D 1 TForm ApprovedoCDnOT nnrUMENTATION PAGE OMB No. 0704-0188
)n is estimated to average I hour per response, including the time for reviewing instructions. searching existing data sources,
pleting and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of
reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports. 1215 Jefferson2982 and to the Office of Management and Budget Paperwork Reduction Project (07T4-0188). Washington. DC 20503.A - 2 9 9 2 2. R rDae3.Rot Tead Dates Covered.1990 Proceedings

,4. lille anu auuttit. 5. Funding Numbers.

USS Princeton (CG 59): Impact of Marine Macrofouting (Mussels and Hydroids) Program Element No. 61153
on Failures/Corrosion Problems in Seawater Piping Systems

Project No 03102

6. Author(s).
Dr. Joanne M. Jones and Dr. Brenda J. Little Task No 310

Acces: on No DN094463

7. Performing Organization Name(s) and Address(es). 8. Performing Organization
Report Number.

Naval Oceanographic and Atmospheric Research Laboratory
Stennis Space Center, MS 39529-5004 PR 90:056:333

9. SponsoringlMonitoring Agency Name(s) and Address(es). 10. SponsoringlMonitoring Agency

Report Number.

Naval Oceanographic and Atmospheric Research Laboratory -
Stennis Space Center, MS 39529-5004 D "V IC PR 90:056:333

11. Supplementary Notes.

Navy Corrosion Control Workshop ',

*Continued on next page

12a. DistributionlAvailability Statement. 12b. Distribution Code.

Approved for public release; distribution is unlimited.

13. Abstract (Maximum 200 words).

"AThe presentation summarizes some of the information that will be released as NAVSWC TR 90-176 on macrofouLing prob-
lems within the seawater piping system of the USS PRINCETON (CG 59) and its contribution to the failures/corrosior
problems observed. Some sections of NAVSWC TR 90-176 appeared in NAVSSES 10310-1 (March 1990). The macrofoutin
problems were due to the marine mussel (MytiLus edutis) and hydroids. Serpulids were also observed but to a Lesser
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very strongly to temperature. Marine organisms, possibly as a result of the relative stability of their natural
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*MytiLus: 106 F for 1 hour, 95 F for 7 hours, 82 F for 4 days and 77 F was completely ineffective for all durations

evaluated. There is also a synergistic effect of chlorine with heat treatment.-,
The heat treatment should take into account temperature constraints for electronic equipment using seawater cooling

systems (i.e., 105 F for indefinite periods of time; MIL-STD-1399 NAVY Section 101; 14 Jan 1972) and for the
Lubricating oil coolers/hydrauLic oil coolers (i.e., 90 F for large surface ships using inlet seawater cooling; NIL-

C-15730K ships; 12 Nov 1973). If flushing to the outside of the ship after thermal treatment is not possible, then a

dilution of the organic nutrients in the sea chest is necessary to prevent downstream macrofouling and
microbioLogicalLy influenced corrosion (MIC) problems. It is essential that all systems be up and running since stop-

and-go operations could lead to higher fouling and MIC in the piping systems from the organic matter released from
the sea chests and left stagnant in the piping systems. Also, more frequent checking and cleaning of the strainers
and baskets would be needed after any control treatment for biofouling in the sea chests.

Without a fouling control procedure, faiLures/corrosion problems as observed in CG 59 seawater piping systems are
likely to occur especially if ships are:

(1) moored in regions (high and middle latitudes) where Mvtilus mussels are the dominant fouling species

(2) are anchored at times of the year for Mytitus spawning
(3) are at mooring depths below the recommended navigational draft (i.e., 31 feet for CG 59).
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AEGIS COMBAT SYSTEMS
CORROSION PREVENTION
AND CONTROL PROGRAM

Shipboard Systems Where Mytilus edilus (Blue
Mussel) and/or Hydroids Were Removed

USS PRINCETON (CG 59)

FWD Cond. Drain Cooler (inlet tubes) Small shells, coarse
shell fragments

Y-strainer #3 A/C Chilled Water Very small shells to
medium sized shells

FWD MGR LO Strainer Small to medium sized
shells; hydroids

8" Strainer Engine Pm #1 Hydroids; medium sized
shells

AFT Prairie Head Lots of hydroids; fine
shell fragments

AFT CRP Head Lots of hydroids; fine
shell fragments

USS ANTIETAM (CG 54)

#2 Spy Radar Skid 70% fouled with
hydroids; some barnacles

#1 Main Sea Water Strainer Small, medium and large
shells (ship reports no
massive shell incursion)
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